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7KH,VWULDQWRZQRI9RGQMDQKRVWVDFROOHFWLRQRIPXPPLILHGERGLHVDQGUHOLFV7KUHHPXP
PLHVDUHFRPSOHWHO\SUHVHUYHGDQGEHORQJWR%OHVVHG/HRQ%HPER6W*LRYDQQL2OLQLDQG6W
1LFRORVD%XUVDZKLOHWKHRWKHUWKUHHDUHPXPPLILHGUHPDLQVRI6W%DUEDUD6W6HEDVWLDQ
DQG6W0DU\RI(J\SW
7KLVDUWLFOHJLYHVDQRYHUYLHZRIWKHWKUHHFRPSOHWHO\SUHVHUYHGERGLHVLQFOXGLQJWKHLUH[WHU
QDOFRQGLWLRQKDJLRJUDSKLFGDWDVWDWHPHQWVDQGK\SRWKHVHVWKDWQHHGYHULILFDWLRQE\IXWXUH
WDUJHWHG VFLHQWLILF UHVHDUFK $OWKRXJK ORFDO SRSXODWLRQV DWWULEXWH GLYLQH SURSHUWLHV WR WKH
UHPDLQVDQGWUHDWWKHLUFRQWLQXHGSUHVHUYDWLRQDVDP\VWHU\WKHLURULJLQLVSUREDEO\VLPLODU
WRWKDWRIRWKHUPXPPLILHGVDLQWV$VFLHQWLILFVWXG\SHUIRUPHGRQWKHPXPPLHVZLOOSUREDEO\
KHOSWRUHYHDOWKHWUXHRULJLQDQGW\SHRIPXPPLILFDWLRQRIWKHERGLHV$GGLWLRQDOSDOHRSDWKR
ORJLFDOUHVHDUFKFRXOGDOVRGHWHUPLQHWKHFDXVHRIGHDWKLIWKHVDLQWVGLHGE\QDWXUDOFDXVHV
RUDWWHVWWRDQ\PXWLODWLRQRUVLJQRIWRUWXUHVXIIHUHGLQOLIHDQGFRQILUPWKHPDVWKHFDXVHRI
GHDWK3URSHUELRDUFKDHRORJLFDOUHVHDUFKFRXOGEULQJXVHIXORVWHRELRJUDSKLFDOXSGDWHVWRWKH
H[LVWLQJUHFRUGVDERXWWKHVHVDLQWV
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(XURSHDQ PXPPLHV RFFXS\ D VLJQLILFDQW SODFH DPRQJ WKH ZRUOG
NQRZQPXPPLHV7KH\FDQEHFODVVLILHGLQWRVHYHUDOVXEJURXSVEDVHGRQ
WKH W\SH RI PXPPLILFDWLRQ QDWXUDO SDUWLDO DQG DUWLILFLDO PXPPLILFD
WLRQWKHSXUSRVHDQGWLPHRIPXPPLILFDWLRQIURPSUHKLVWRULFPXPPLHV
WR WK DQG WK FHQWXU\PRGHUQPXPPLHV DQG WKH SODFH ZKHUH WKH\
ZHUHIRXQGQDWXUDOQLFKHVFKXUFKHVFDWDFRPEVHWF
0XPPLILHG ERGLHV RI VDLQWVPDNH XS D YHU\ VSHFLILF DQG GLVWLQFWLYH
FDWHJRU\DPRQJWKH(XURSHDQPXPPLHV$VWKHWHUP´PXPPLILHGµFDQ
EHDSSOLHGWRDQ\ERG\SDUWWKDWVWLOOGLVSOD\VSUHVHUYHGVRIWWLVVXHDIWHUD
ORQJSRVWPRUWHPLQWHUYDO$XIGHUKHLGH/\QQHUXSWKHQRQ
VNHOHWDOERG\SDUWVRI6DLQWVUHOLTXLDHVFDWWHUHGDOODURXQGWKHZRUOGFDQ
DOVREHGHILQHGDVIUDJPHQWVRIPXPPLHV,QWKLVUHVSHFWWKLVFDWHJRU\RI
PXPPLHVZRXOGEHRQHRIWKHODUJHVWLQ(XURSH+RZHYHUWRGD\WKHWHUP
LV VWLOO EHLQJ DSSOLHG PRVWO\ WR FRUSVHV SUHVHUYHG LQ WKHLU HQWLUHW\
&RQVHTXHQWO\WKLVDUWLFOHLVOLPLWHGWRFRPSOHWHO\SUHVHUYHGERGLHVKRVWHG
LQWKHFKXUFKRI6W%ODLVHLQ9RGQMDQ
7KHSUHVHUYHG UHPDLQVRI VDLQWVFDQEHJURXSHG LQWR WKUHHPDLQ WLPH
SHULRGVWKH5RPDQSHULRGWKH0LGGOH$JHVDQGPRGHUQWLPHVWKDQG
WK FHQWXU\:KLOH WKH UHPDLQV EHORQJLQJ WR WKH 5RPDQ WLPHV FRQVLVW
PRVWO\RIVNHOHWDOERG\SDUWVRIPDUW\UVEXULHGLQFDWDFRPEVDQGFKXUFKHV
PHGLHYDOVDLQWVDUHPRUHRIWHQIRXQGLQDPXPPLILHGVWDWH7KHVHERGLHV
ZHUHVXEMHFWHGWRDUWLILFLDOPXPPLILFDWLRQDQGPDNHDVSHFLILFFDWHJRU\RI
SUHVHUYHGVDLQWV·ERGLHV)XOFKHUL,QWKHWKDQGWKFHQWXU\LQGL
YLGXDOPXPPLILFDWLRQZDVFXVWRPDULO\SHUIRUPHGRQWKHERGLHVRIUHOLJLRXV
OHDGHUV²SRSHVDQGSDWULDUFKV4XLJOH\7KHUHDVRQVIRUPXPPLILFD
WLRQFKDQJHGZLWKWLPHEXWVKDUHGRQHJRDOWRSUHVHUYHUHOLJLRXVFRQVFLRXV
QHVVDPRQJSHRSOHDQGWRIDFLOLWDWHWKHVSUHDGRI&KULVWLDQLW\LQ(XURSH,Q
IDFW HYHQ WKRXJK LQ SDVW FKXUFK DXWKRULWLHV SURKLELWHG GLVVHFWLRQV DQG
DXWRSVLHVWKH\VXSSRUWHGDUWLILFLDOSUHVHUYDWLRQRIWKHFRUSVHVRIVRPHHFFOH
VLDVWLFDO ILJXUHV$FFRUGLQJ WR)XOFKHUL  WKLVZDVGRQH WR IDFLOLWDWH
WUDQVIHUDQGSURORQJGLVSOD\RIWKHFRUSVHVSUHYHQWLQJLQWKLVZD\QDWXUDO
 %DVTXHPXPPLHVRIVDLQWV3RUWXJXHVHFOHUJ\PXPPLHVERJERGLHV$XVWULDQFDWDFRPEPXPPLHV
$XVWULDQVDOWPXPPLHVLFHPXPPLHVRIWKHQRUWKHUQFRXQWULHV,ULVKFDWDFRPEPXPPLHV0RXQG
3HRSOH0XPPLHVPDQ\,WDOLDQPXPPLHV
 0XPPLHVRI6SDQLVKELVKRSV)UDQFLVFDQIULDUVIURP%DVHOPXPPLHVRIKLVWRULFDOILJXUHV$OOHQ
%XUQ·VPXPPLHV IURP6FRWODQG ´&DWDFRPEPXPPLHVµ IURP3DOHUPR FHUWDLQ ERGLHV IURP WKH
$EEH\RI6W'RPHQLFR0DJJLRUHFHUWDLQPXPPLHVRI,WDOLDQ6DLQWV

GHFRPSRVLWLRQ WR WDNH SODFH LQ IURQW RI D FURZG RI GHYRXW SHRSOH
0XPPLILFDWLRQZDVRIWHQNHSWVHFUHWWRSUHVHQWWKHSUHVHUYHGERGLHVDVWKH
VWURQJHVWHYLGHQFHRI*RG·VJUDFHDQGSRZHUDQGWRSURORQJYHQHUDWLRQRI
WKHVDLQWV²WKHKRO\LQFRUUXSWLEOH/DWHUDFRUSVHZDVQRWGHHPHGLQFRUUXSW
LEOHLILWKDGVXVWDLQHGDQ\W\SHRISUHVHUYDWLRQSURFHGXUH$QRWKHUSUDFWLFDO
HIIHFW RI PXPPLILFDWLRQ LQ PHGLHYDO WLPHV ZDV WKH SURGXFWLRQ RI UHOLFV
REWDLQHGIURPERG\SDUWVGXULQJPXPPLILFDWLRQ$JUHDWQXPEHURIUHOLFV
REWDLQHGE\HYLVFHUDWLRQRIWKHERG\ZDVODWHUGLVWULEXWHGDPRQJ&DWKROLF
FKXUFKHV DQG FRPPXQLWLHV DOO DURXQG (XURSH WRPDLQWDLQLQJ VWURQJ WKH
SUHVHQFHRIWKH&DWKROLF&KXUFKLQGLIIHUHQWFRPPXQLWLHV
+RZHYHUPXPPLILFDWLRQRIWKHJUHDWPDMRULW\RIPHGLHYDOVDLQWVZDV
VSRQWDQHRXVQDWXUDO7KLVFDQEHDWWULEXWHGWRWKHIDYRXULQJPLFURFOL
PDWHRIFKXUFKHVDQGFDWDFRPEVZKHUHWKHFRUSVHVZHUHSODFHG3DUWRI
WKHPXPPLILHG VDLQWVZDV SUHVHUYHG WKDQNV WR EDOPV XVHG GXULQ EXULDO
WKDW HQKDQFHG QDWXUDOPXPPLILFDWLRQ$OWKRXJK WKHUH ZDV QR H[SOLFLW
LQWHQWLRQ WR PXPPLI\ WKHVH UHPDLQV WKH ILQDO UHVXOW ZDV D SUHVHUYHG
´PXPPLILHGµ ERG\ ZKRVH SUHVHUYDWLRQ ZDV FRQVHTXHQWO\ FRQVLGHUHG
PLUDFXORXV
7KHUHIRUHLWLVUHDVRQDEOHWRH[SHFWWKHODUJHVWQXPEHURIPXPPLILHG
VDLQWV WR EH FRQFHQWUDWHG LQ JHRJUDSKLF DUHDV WKDWZHUHXQGHU D VWURQJ
&DWKROLFLQIOXHQFHLQWKHSDVW,WDO\KDVWKHODUJHVWDPRXQWRISUHVHUYHG
VDLQWV·ERGLHV,WDOLDQUHVHDUFKHUVDUHEXLOGLQJDQGXSGDWLQJDGDWDEDVHRI
,WDOLDQ VDLQW PXPPLHV ZKLFK QRZ LQFOXGHV RYHU  ZKROH ERGLHV DQG
KXQGUHGV RI UHOLFV ( )XOFKHUL SHUVRQDO FRPPXQLFDWLRQ 
0XPPLILHG FRUSVHV RI VDLQWV FDQ DOVR EH IRXQG LQ 6SDLQ DQG 3RUWXJDO
$XIGHUKHLGHDOWKRXJKLQPXFKVPDOOHUQXPEHUV
+RZHYHU LQWHUQDWLRQDO OLWHUDWXUH UDUHO\ PHQWLRQV PXPPLILHG FRUSVHV
NHSWLQ&URDWLD7KHVHDGGWRWKHZRUOG·VJUHDWFROOHFWLRQRIPXPPLHVDQG
DUHLPSRUWDQWVFLHQWLILFDOO\KLVWRULFDOO\DQGUHOLJLRXVO\&URDWLDLVD&HQWUDO
(XURSHDQ FRXQWU\ ORFDWHG DW WKH FURVVURDGV RI WKH 3DQQRQLDQ 3ODLQ
6RXWKHDVW(XURSHDQGWKH0HGLWHUUDQHDQ6HD,WVZHVWHUQDUHDVERUGHULQJ
ZLWK,WDO\LQFOXGHWKH,VWULDQ3HQLQVXODWKH.YDUQHU%D\DQGWKHPRXQWDLQ
UHJLRQ RI *RUVNL NRWDU 7KH .YDUQHU %D\ DQG ,VWULD PDNH WKH 1RUWKHUQ
&URDWLDQ/LWWRUDO%HLQJFORVHWR,WDO\DQGVKDULQJKLVWRULFDOFLUFXPVWDQFHV
ZHUHFUXFLDOIRUWKHDUULYDORIPXPPLHVWRWKH&URDWLDQWHUULWRU\ZKLFKZHUH
DOO WUDQVIHUUHG IURP ,WDO\ZKHUHPXPPLILFDWLRQZDV TXLWH SRSXODU LQ WKH
0LGGOH$JHV)RUQDFLDUL,QSDLQWHU*DHWDQR*UHVOHUEURXJKW
DFROOHFWLRQRIPXPPLILHGERGLHVWR9RGQMDQIURP9HQLFH'HO7RQ
VDYLQJWKHPIURPWKHSHULOVRIWKH)UHQFK5HYROXWLRQWKDWZDVIROORZHGE\

DQHTXDOO\VLJQLILFDQWUHYROXWLRQLQIXQHUDU\FXVWRPVLQ,WDO\DQGWKURXJKRXW
(XURSH6DOLFH7KHERGLHVZHUHWUDQVIHUUHGWRWKHFKXUFKRI6W%ODLVH
LQ9RGQMDQDQGIURPWKHQRQWKH\EHFDPHWKHV\PERORIWKHWRZQDQGDQ
LPSRUWDQWUHOLJLRXVVSRWIRUWKHSLRXVSHRSOHRIWKHUHJLRQ
$1,1752'8&7,21727+(0800,),('6$,1762)7+(1257+(51
&52$7,$1/,7725$/
7KH QRUWKHUQ &URDWLDQ OLWWRUDO FRXQWV WKUHH FRPSOHWH PXPPLILHG
FRUSVHVSUHVHUYHGLQWKH&KXUFKRI6W%ODLVHLQ9RGQMDQ,QDGGLWLRQWKH
FKXUFKNHHSVWKUHHSDUWLDOPXPPLILHGUHPDLQVEHORQJLQJWR6W%DUEDUD
6W6HEDVWLDQDQG6W0DU\RI(J\SWDQGRYHUUHOLFVäNURERQMD
äNURERQMD	.XUWRYLFPRVWO\VNHOHWDOUHPDLQVRIRYHUVDLQWV
PDNLQJ9RGQMDQ WKHELJJHVW VDFUDO FROOHFWLRQ LQ&URDWLD -HOHQLþ 
7KHSUHVHUYHGERGLHV &RUSL6DQWLFRYHUTXLWHD ODUJHPHGLHYDOSHULRG
%OHVVHG/HRQ%HPERGDWHV WR6W*LRYDQQL2OLQL WR DQG6W
1LFRORVD%XUVDWR
7KLV DUWLFOH LV OLPLWHG WR DQ LQWURGXFWRU\ RYHUYLHZ RI WKH VDLQWV LW
SODFHVWKHPLQWKHLUKLVWRULFDOFRQWH[WLQFOXGLQJKDJLRJUDSKLFGDWDLQIRU
PDWLRQDQGOHJHQGVDERXWWKHLUEXULDODQGSUHVHUYDWLRQ
7KHPXPPLHVRI9RGQMDQEHORQJWRWKHPHGLHYDOSHULRGZKHQPXP
PLILFDWLRQZDV EHFRPLQJPRUH DQGPRUH SRSXODU+RZHYHU WKHUH LV QR
ZULWWHQ HYLGHQFH WKDW DQ\PXPPLILFDWLRQ SURFHGXUHZDV SHUIRUPHG RQ
WKH FRUSVHV RI9RGQMDQ$OO WKH ERGLHV KDG EHHQ WUDQVIHUUHG IURP WKHLU
RULJLQDO EXULDO ORFDWLRQZKHUH WKH\ZHUH DOVR SUHVHUYHG7KHUH DUH RQO\
YDJXHLQGLFDWLRQVDVWRZKHUHWKHVHRULJLQDOORFDWLRQVDUHZKLFKOLPLWVRXU
LQVLJKWLQWRWKHQDWXUHRIWKHLUSUHVHUYDWLRQ
7KH FRUSVH RI 6W1LFRORVD %XUVD )LJXUH  LV FXUUHQWO\ SODFHG LQ D
ZRRGHQ FRIILQ GDWLQJ EDFN WR WKH VHYHQWHHQWK FHQWXU\ 7KH ERG\ LV
GUHVVHG LQDPRQDVWLFGUHVVZLWKD IORUDOJDUODQGRQWKHKHDG2QO\WKH
KHDGKDQGVDQG IHHWDUHDYDLODEOH IRUH[WHUQDOH[DPLQDWLRQ VKRZLQJD
KLJK GHJUHH RI SUHVHUYDWLRQ DQG FOXPV\ VXEVHTXHQW DWWHPSWV WR NHHS LW
WKDWZD\7KHVHDWWHPSWVZHUHPDGH WRSUHYHQW WKH ORVVRI IDFLDOSDUWV
QRVH LQSDUWLFXODU$ORQJZLWKWKHERG\WKHFRIILQFRQWDLQVWKHDEEHVV·V
URG DQG D GRFXPHQW DWWHVWLQJ WR 6W1LFRORVD·V DSSRLQWPHQW DV$EEHVV
VLJQHGE\WKH3DWULDUFK$QWRQLR6XULDQLQ
$QXPEHURIELRJUDSKLFDOGDWDPDNHLWSRVVLEOHWRUHFRQVWUXFWWKHOLIHRI
6W1LFRORVD%XUVDERUQLQ.RSHU6ORYHQLD,QSUREDEO\LQKHUDGR

OHVFHQFHVKHVWDUWHGVHUYLQJDVDQXQLQWKH%HQHGLFWLQHPRQDVWHU\RI6W
6HUYRORLQ9HQLFHDQGWKHQEHFDPH0RWKHU6XSHULRURIDPRQDVWHU\QHDU
WKH&KXUFKRI6W-RKQ/DWHUDQZKHUHVKHGLHGLQ/HJHQGKDVLWWKDW
1LFRORVD%XUVDSHUIRUPHGPDQ\PLUDFXORXVGHHGVLQKHUOLIHWLPH$OWKRXJK
KHUERG\FRXOGKDYHEHHQQDWXUDOO\PXPPLILHGWKHUHDUHLQGLFDWLRQVWKDW
FDQOLQNKHUSUHVHUYDWLRQWRWKH,WDOLDQWUDGLWLRQRIDUWLILFLDOPXPPLILFDWLRQ
RIUHOLJLRXVSHUVRQDOLWLHV1LFRORVDOLYHGLQWKHWLPHVZKHQPRVWRIWKHDUWL
ILFLDOPXPPLILFDWLRQVZHUHSHUIRUPHGEHWZHHQWKHWKDQGODWHWKFHQ
WXU\ )XOFKHUL  ,Q DGGLWLRQ RI DOO SHRSOH QXQV ZHUH PRVW RIWHQ
VXEMHFWHG WR PXPPLILFDWLRQ SURFHGXUHV PRVWO\ EHORQJLQJ WR WKH ,WDOLDQ
UHJLRQ RI 8PEULD DQG 7XVFDQ\ )XOFKHUL  )RUQDFLDUL HW DO 
+RZHYHUWKHUHLVQRZULWWHQHYLGHQFHWRFRQILUPWKLV0RUHRYHUZLWQHVVHV
RI WKHSHULRGGHVFULEHGEXULDOVDVKDYLQJEHHQSHUIRUPHG LQ WKHFRPPRQ
FRQYHQWFU\SWORFDWHGQHDUDQDTXHGXFWZKRVHPLFURFOLPDWHZDVSUREDEO\
KXPLGDQGLQDSSURSULDWHIRUSUHVHUYDWLRQ$IWHUWKHERG\ZDVIRXQGFRP
SOHWHO\SUHVHUYHGLQLWZDVWUDQVIHUUHGWRDVWRQHVDUFRSKDJXVLQWKH
)LJXUH6W1LFRORVD%XUVD
6OLND6YHWD1LNROR]D%XU]D
3KRWRE\)RWR$QWHäNURERQMD

0RQDVWHU\RI6W$QQD2WKHURSHQLQJVRI WKH VDUFRSKDJXV IROORZHGDQG
HYLGHQFHG HDFK WLPH WKH VDPH VWDWH RI SUHVHUYDWLRQ -HOHQLþ 
$FFRUGLQJWROHJHQGDWWKHILUVWRSHQLQJRIWKHWRPERI1LFRORVD%XUVDD
SOHDVDQW IUDJUDQFHH[XGHG IURPWKHERG\HYLGHQFLQJ WR WKHEHOLHYHUV WKH
GLYLQHUHFRJQLWLRQRIWKHVDLQW,QUHDOLW\WKLVSRLQWVWRWKHXVHRIXQJXHQWV
DQGVSLFHVDWWKHEXULDOZKLFKSUREDEO\KHOSHGWRSUHVHUYHWKHERG\7KLV
FDVH UHPLQGV RI WKH PXPP\ IURP *URWWDURVVD :KHQ WKH ERG\ RI WKH
PXPP\IURP*URWWDURVVDZDVGLVFRYHUHGLWHPDQDWHGDQDURPDWLFRGRXU
WKDWZDVODWHUGHWHUPLQHGWREHMXQLSHUXVFRQILUPLQJWKDWWKHPXPP\ZDV
HPEDOPHG$VFHQ]L	%LDQFR
6W*LRYDQQL2OLQL)LJXUHLVGLVSOD\HGLQWKH&KXUFKRI6W%ODLVHDV
DZHOOFRQVHUYHGERG\GUHVVHGLQSULHVWJDUPHQWV7KHUHLVDOVRWKH%XOORI
3RSH%RQLIDFH,;ZKRRUGHUHGWKHERG\WREHH[DPLQHGDQGGHWHUPLQHG
ZKHWKHU RU QRW WR DSSURYH LWV SXEOLF ZRUVKLS ´EHFDXVH WKH P\VWHULRXV
SUHVHUYDWLRQRIDERG\PXVWQRWEHFRPHWKHPRWLYHRILWVYHQHUDWLRQµ
)LJXUH6W*LRYDQQL2OLQL
6OLND6YHWL,YDQ2OLQL
3KRWRE\)RWR$QWHäNURERQMD

*LRYDQQL2OLQLZDVERUQLQ'XULQJKLVOLIHKHZDVDGGUHVVHGDV
´7KH/LYLQJ6DLQWµGXHWRKLVFRPPLWPHQWWRWKHFDUHRIWKHVLFNDQGSRRU
GXULQJHSLGHPLFV$OWKRXJKKHZDV LQFORVHFRQWDFWZLWK WKHPRULEXQG
DQGGLVHDVHGKHGLHGRI´QDWXUDOFDXVHVµDWWKHDJHRI6KRUWO\DIWHUKLV
EXULDO DW WKH FHPHWHU\ RI 6W 6HEDVWLDQ KLV FRUSVH ZDV WUDQVIHUUHG WR D
PDUEOHVDUFRSKDJXVLQDFKXUFKQHDUWKHPRQDVWHU\RI6W/DZUHQFHDOORZ
LQJSHRSOHWRSD\WULEXWHWRKLP+HUHWKHERG\ZDVIRUJRWWHQXQWLO
ZKHQLWZDVUHGLVFRYHUHGLQDVWDWHRIFRPSOHWHSUHVHUYDWLRQ7KHIDFWWKDW
SHRSOHVWDUWHGWRWUHDWWKH´XQNQRZQµERG\DVWKHERG\RIDVDLQWLQGXFHG
3RSH%RQLIDFH,;WRLQLWLDWHWKHSURFHVVRIUHFRJQLWLRQRIWKHERG\7KH
WDVNZDVJLYHQWR0VJU)UDQFHVFR%HPERZKRHYHQWXDOO\DWWHVWHGWKDWWKH
PXPP\EHORQJHGWR*LRYDQQL2OLQLPDNLQJLWSRVVLEOHIRUFDQRQL]DWLRQ
WRVWDUW-HOHQLþ
%OHVVHG/HRQ%HPER)LJXUH LV WKH WKLUGPXPP\ LQ WKHFKXUFKRI
9RGQMDQ$VZLWKWKHFRUSVHVRI6W1LFRORVD%XUVDDQG*LRYDQQL2OLQLRQO\
IDFLDO VWUXFWXUHV DUH DYDLODEOH IRU LQVSHFWLRQ VKRZLQJ DQ DYHUDJH VWDWH RI
SUHVHUYDWLRQ7KHERG\LVGUHVVHGLQWKHYHVWPHQWVRIDELVKRSZLWKDPLWUH
WKDWKRZHYHUGRHVQRWEHORQJWRWKHSHULRGLQZKLFK/HRQ%HPEROLYHG
/HRQ%HPERZDVERUQDWWKHWXUQRIWKHWKFHQWXU\LQ9HQLFHZKHUH
KHKDG VHUYHGDVDSULHVW DW WKH'RGJH·V3DODFHXQWLOKLV DSSRLQWPHQWDV
DPEDVVDGRU WR 6\ULD ZKHUH KH ZDV DIWHUZDUGV HOHFWHG ELVKRS $IWHU KLV
GHDWKLQWKH6W/DZUHQFH·VPRQDVWHU\LQKLVERG\ZDVWUDQVIHUUHGE\
GHPDQGRI0RQV*LRYDQQL3RODQLWRDPDUEOHVDUFRSKDJXVLQVLGHWKHFDWD
FRPEVRIWKHFKXUFKRI6W6HEDVWLDQ7KHVDUFRSKDJXVZDVILUVWRSHQHGLQ
DQGWKHERG\RI/HRQ%HPERZDVIRXQGLQWDFW-HOHQLþ
$Q LQWHUHVWLQJ ELRJUDSKLF IDFW WKDW PD\ SURYH XVHIXO IRU VXEVHTXHQW
UHVHDUFKRQWKHERG\LVWKDW/HRQ%HPERGXULQJWKHUHOLJLRXVULRWVRIWKH
WLPHVXIIHUHGIURPWRUWXUHWKDWSURFXUHGKLPPXOWLSOHIUDFWXUHV$OOHJHGO\
WKHVHKHDOHGZLWKQRPHGLFDODVVLVWDQFHDQGPDGH/HRQ%HPERXQUHFRJQL]
DEOHWRSHRSOH$OVRRILQWHUHVWLVWKHUHODWLRQRIWKHVDLQWZLWKWKHIHPDOH
FRQYHQWRI6W6HUYRORWKHFRQYHQWZKHUH1LFRORVD%XUVDVHUYHGDVDQXQ
ZKHUHXQWLOKLVGHDWKKHKDGVSHQWPXFKRIKLVWLPHKHOSLQJWKHQXQV
&21&/86,21
$W WKH WLPH RI WKH SUHVHQWDWLRQ RI WKLV VWXG\ DW WKH )LUVW %RO]DQR
0XPP\ &RQJUHVV QR ELRPHGLFDOSDOHRSDWKRORJLFDO UHVHDUFK RQ WKH
FRUSVHVRI9RGQMDQKDG\HWEHJXQ+RZHYHULQD&RPPLVVLRQIRUWKH
3URWHFWLRQDQG3UHVHQWDWLRQRI0XPPLHVDQG5HOLFVRIWKH&KXUFKRI6W

%ODLVH ZDV HVWDEOLVKHG LQ 9RGQMDQ WKDW LQFOXGHG UHSUHVHQWDWLYHV RI WKH
WRZQRI9RGQMDQFKXUFKDXWKRULWLHVDQGVSHFLDOLVWDUFKDHRORJLVWVFRQVHU
YDWRUV DQG SK\VLFLDQV7KH&URDWLDQ&RQVHUYDWLRQ ,QVWLWXWH LQLWLDWHG D
SURMHFWWRGHWHUPLQHWKHVWDJHRIGHFD\DQGGDPDJHWRWKHERGLHVLQRUGHU
WR SODQQHFHVVDU\ DFWLRQV IRU WKHLU SUHVHUYDWLRQ ,Q WKHPRQWK WKDW IRO
ORZHGWKHFRUSVHVZHUHPRYHGWRDQHZUHOLTXDU\WKHFDDQGLPDJHGXVLQJ
FRPSXWHGWRPRJUDSK\UHVXOWVSHQGLQJSXEOLFDWLRQ
7RWKLVGD\DVLQWKHSDVWPDQ\OLPLWLQJIDFWRUVDUHVORZLQJGRZQWKH
SDFHRIUHVHDUFK)LUVW WKHPXPPLHVKDGEHHQXQNQRZQWRWKHJHQHUDO
SXEOLFIRUDYHU\ORQJWLPH$OWKRXJKNQRZQWRWKHORFDOVWKH\ZHUHILUVW
LQWURGXFHGWRWKHJHQHUDOSXEOLFLQ7KHODFNRILQWHUHVWRIFRPSH
WHQW LQVWLWXWLRQVKDVPRVWO\EHHQDVVRFLDWHGZLWK ODFNRI IXQGV WKDW WKH
&RPPLVVLRQWULHGWRVXUPRXQW7KHUHOLJLRXVIDFWRUPD\DOVREHVORZLQJ
GRZQUHVHDUFK7KHVHPXPPLHVDUHYLVLWHGE\DODUJHQXPEHURISLOJULPV
\HDUURXQG5HOLJLRXVSHRSOHYHQHUDWH WKHSUHVHUYHGERGLHV&RUSL6DQWL
DVVLJQLQJWRWKHPVXSHUQDWXUDODQGKHDOLQJSRZHUV7KLVFXOWVWHPVIURP
WKHLUVWDWHRISUHVHUYDWLRQZKLFKLVEHOLHYHGWRHYLGHQFHGLYLQHLQWHUYHQ
WLRQDQGIURPDQXPEHURIPLUDFXORXVKHDOLQJVWKDWKDYHEHHQDWWULEXWHG
)LJXUH%OHVVHG/HRQ%HPERFRXUWHV\RI0VJU0DULMDQ-HOHQLþSDULVKSULHVW
RIWKH&KXUFKRI6W%ODLVHLQ9RGQMDQ
6OLND%ODçHQL/HRQ%HPEROMXED]QRåþXYOĀ0DULMDQD-HOHQLþDçXSQLNDFUNYH
6Y%ODçDX9RGQMDQX

WRWKHERGLHV7KHIHDURIORVLQJWKLVP\VWLFDODQGGLYLQHGLPHQVLRQRIWKH
FRUSVHVPD\REVWUXFWIXUWKHUVFLHQWLILFUHVHDUFK
7KHJUHDWHVWLPSHGLPHQWWRSURSHUSDOHRSDWKRORJLFDODQGELRPHGLFDO
LQYHVWLJDWLRQKRZHYHULVWKHSURJUHVVLQJGHFD\RIWKHERGLHVGXHWRLQDG
HTXDWH FRQGLWLRQV OLJKWLQJZRUPKROHV YLVLWRUV JUHDW DQG VXGGHQ WHP
SHUDWXUHRVFLOODWLRQV
7KHLPSRUWDQFHRIELRPHGLFDOUHVHDUFKLVHYLGHQW0XPPLHVRIVDLQWV
DUHLQVLJQLILFDQWIRUDJURXSSRSXODWLRQDQDO\VLVEXWLPSRUWDQWDVLQGLYLG
XDO FDVHV )XOFKHUL $ VFLHQWLILF VWXG\RI WKHVHERGLHVZRXOGQRW
RQO\KHOSWRUHYHDOWKHUHDOQDWXUHRIWKHLUPXPPLILFDWLRQEXWLQFDVHLW
ZDVDUWLILFLDOSRLQWRXWGLIIHUHQFHVLQPXPPLILFDWLRQPHWKRGVXVHGRYHU
GLIIHUHQW KLVWRULFDO HSRFKV$GGLWLRQDO SDOHRSDWKRORJLFDO UHVHDUFK FRXOG
SRVVLEO\GHWHUPLQHWKHFDXVHRIGHDWKRIWKHVHVDLQWVDWWHVWWRPXWLODWLRQV
RU DQ\ VLJQRI WRUWXUH VXIIHUHGE\ WKH VDLQWV %O/HRQ%HPER FRQILUP
WKHPDVWKHFDXVHRIGHDWKDQGRUDWWHVWWRWKHSUHVHQFHRISDWKRJHQVDQG
SDWKRORJLHV3URSHUELRDUFKDHRORJLFDOUHVHDUFKZRXOGDOVRKHOSWRXSGDWH
WKHH[LVWLQJELRJUDSKLFDOUHFRUGVRIWKHVDLQWVZLWKQHZRVWHRELRJUDSKLFDO
GDWDJDLQHGIURPWKHUHPDLQVRIWKHPXPPLHVDQGVNHOHWDOUHOLFV
5()(5(1&(6
 $VFHQ]L$	3%LDQFR7KH5RPDQPXPP\RI*URWWDURVVD²3S
 LQ&RFNEXUQ$(&RFNEXUQ7$5H\PDQHGV0XPPLHV'LVHDVH	
$QFLHQW&XOWXUHV&DPEULGJH8QLYHUVLW\3UHVV
 $XIGHUKHLGH $&  7KH 6FLHQWLILF 6WXG\ RI 0XPPLHV ²  SS
&DPEULGJH8QLYHUVLW\3UHVV
 'HO7RQ*&HQQLVWRULFLVXL&RUSL6DQWLGL'LJQDQRSS3DUHQ]R
 )RUQDFLDUL $ 9 *LXIIUD 6 0DUYHOOL * )RUQDFLDUL  7KH EOHVVHG
&KULVWLQD IURP 6SROHWR D FDVH RI WK FHQWXU\ DUWLILFLDOPXPP\ IURP8PEULD
FHQWUDO ,WDO\ ² 3S  LQ 0XPPLHV DQG 6FLHQFH :RUOG 0XPPLHV
5HVHDUFK3URFHHGLQJVRIWKH9,:RUOG&RQJUHVVRQ0XPP\6WXGLHV
 )RUQDFLDUL *  ,WDOLDQ 0XPPLHV ²3S  LQ &RFNEXUQ $ (
&RFNEXUQ 7$ 5H\PDQ HGV 0XPPLHV 'LVHDVH 	 $QFLHQW &XOWXUHV
&DPEULGJH8QLYHUVLW\3UHVV
 )XOFKHUL( 0XPPLHVRI6DLQWVDSDUWLFXODUFDWHJRU\RI ,WDOLDQPXP
PLHV ²3S  LQ 6SLQGOHU . + :LOILQJ ( 5DVWELFKOHU=LVVHUQLJ '
=X1HGGHQ HGV+XPDQ0XPPLHV$ JOREDO 6XUYH\ RI WKHLU 6WDWXV DQG WKH
7HFKQLTXHVRI&RQVHUYDWLRQ:LHQ6SULQJHU

 -HOHQLþ00LUDFOHLQ9RGQMDQLQ&URDWLDQ²SS9RGQMDQæXSQL
XUHG9RGQMDQ
 7KHJDOOHU\RIWKH*UHDWVLQ&URDWLDQSS9RGQMDQæXSQLXUHG
9RGQMDQ
 /\QQHUXS10XPPLHV²$P-3K\V$QWKURSRO
 4XLJOH\&0RGHUQ0XPPLHV7KH3UHVHUYDWLRQRIWKH+XPDQ%RG\LQ
WKH7ZHQWLHWK&HQWXU\SS-HIIHUVRQ0F)DUODQG	&R
 6DOLFH$,WDO\VHFXODUL]DWLRQ²3SLQ'DYLHV'-	/HZLV+0
HGV(QF\FORSHGLDRI&UHPDWLRQ%XUOLQJWRQ$VKJDWH3XEOLVKLQJ
 äNURERQMD $  $QDWRPLFDO ,GHQWLILFDWLRQ RI 5HOLFV RI 'LVHDVH 3DWURQ
6DLQWV.HSW LQ WKH&KXUFK RI 6W %ODLVH LQ9RGQMDQ LQ&URDWLDQ ²0HGLFXV

 äNURERQMD$.XUWRYLþ0&RQWULEXWLRQWRWKHDQWKURSRORJLFDOWUHDW
PHQWRIWKHUHOLFLQWKHFKXUFKRI6W%ODLVHLQ9RGQMDQLQ&URDWLDQ0HGLFXV

6$æ(7$.
,VWDUVNLJUDG9RGQMDQĀXYD]ELUNXPXPLILFLUDQLKWLMHODVYHWDFDLUHOLNYLMD7ULPXPLILFLUDQH
UHOLNYLMHSRWSXQRVXRĀXYDQDWLMHODEO/HRQD%HPEDVY,YDQD2OLQVNRJLVY1LNROR]H%XU]H
GRN VX SUHRVWDOH WULPXPLILFLUDQH UHOLNYLMH QHSRWSXQL RVWDFL VY %DUEDUH VY 6HEDVWLMDQD L
VY0DULMH(JLSDWVNH
ÿODQDNGDMHSUHJOHGWULMXNRPSOHWQRVDĀXYDQLKWLMHODSUHGVWDYOMDMXþLQMLKRYRYDQMVNRVWDQMH
LRĀXYDQRVWKDJLRJUDIVNHSRGDWNHL]MDYHL]YUHPHQDSURQDODVNDPXPLMDWHKLSRWH]HNRMHEL
FLOMDQD]QDQVWYHQDDQDOL]DPRJODUDVYLMHWOLWL,DNRLPWDPRåQMHVWDQRYQLåWYRSULGDMHQDGQD
UDYQHPRþLLVPDWUDQMLKRYRRĀXYDQMHERçDQVNLPGMHORPQMLKRYRMHSRGULMHWORQDMYMHURMDWQLMH
MHGQDNRNDRLRVWDOLKPXPLMDVYHWDFDNRMHVHĀXYDMXXGUXJLPHXURSVNLPFUNYDPD'RGDWQD
SDOHRSDWRORåNDLVWUDçLYDQMDPRJODELUDVYLMHWOLWLX]URNVPUWLVYHWDFDNRMLVXXPUOLSULURGQRP
VPUþXXWYUGLWLPXWLODFLMH L WUDXPHQDVWDOH WLMHNRPPXĀHQMD LSRWYUGLWL LKNDRX]URNVPUWL
&LOMDQD L VYUVLVKRGQD ELRDUKHRORåND DQDOL]D QDGRSXQLOD EL VDGDåQMH VSR]QDMH L ELRJUDIVNH
SRGDWNH
.OMXĀQHULMHĀLVYHFLPXPLMDSDOHRSDWRORJLMDELRDUKHRORJLMDVUHGQMLYLMHN,VWUD
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